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111.—On certain protracted Irregularities of Atmospheric Pressure in the 
Indian Monsoon-region, and their Relation to Variations of the Local 
Rainfall By Henry F. Buanrorp, F. G. S. 
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Note.—The greater part of the following paper was written in 1874 for 
communication to the British Association meeting at Belfast, and an ab- 
stract of the paper appears in the Reports of the work of Section A for that 
year. I did not, however, publish the paper in extenso, as I desired before 
doing so to verify the conclusions by some further experience. The origi- 
nal paper discussed the phenomena of the years 1868, 1871, 1872, and 
1873: I have now added those of 1869, 1870, and 1874; and I have re- 
drawn the tables of the former years, substituting as the standard of 
comparison, the averages obtained up to the end of 1874, for those up to 
the end of 1873 only. The result has been a further confirmation of at 
least one of my conclusions, viz. the persistency of certain anomalies of 
pressure distribution. The other conclusion suggested, viz. that the rainfall 
of each season is influenced in a characteristic manner by these anomalous 
variations of the pressure, is one that requires for its verification a far 
more detailed and prolonged study than the data here given will admit of. 


In a paper read in February 1874 before the Royal Society, I con- 
eluded from a detailed discussion of the wind-directions, and the distribution 
of atmospheric pressure in Northern and Central India, as well as of other 
meteorological elements, that the Indian branches of the two monsoons, in 
the one case originate, in the other terminate south of the Himalaya; and 
.that they are but little, if at all, dependent on the variations of atmospheric 
pressure in Central Asia, to which they have generally been attributed. 
The great mountain chain acts in fact as a complete barrier to the lower 
half of the atmosphere, and it was shewn that it is within this stratum that 
the alternating air-currents are restricted. From April to the end of Sep- 
tember an area of low pressure exists over a part of Central India and the 
Punjab, towards which a tolerably steady current blows from equatorial seas ; 
while, during the remainder of the year, there 1s an area of less intense maxi- 
mum pressure in approximately the same region, in which the winter or NE 
monsoon originates. In the charts given in illustration of this paper, it was 
shewn that the position of the barometrie minimum in the SW monsoon, 
on an average, changes but little from the month of May, before the rains 
set in, up to the end of the rains in September or October; when the pres- 
sure becomes nearly uniform, prior to the re-distribution which characterises 
the winter season. The object of the present paper is to shew that while 
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the distribution of relative pressures during the SW monsoon deviates 
somewhat from the normal or average type in certain years, the variations 
which appear at the beginning of the season in April or May are almost, if 
not quite, as persistent as the normal features of distribution shewn in the 
charts; and sometimes, indeed, last through one or two years. "This faet is 
one which may prove hereafter of much practical importance. Since the 
strength and direction of the winds are determined by differences of pres- 
sure in neighbouring regions, and since the monsoon rains are in their turn 
dependent on the vapour-bearing winds, it might be expected that the ano- 
malies of rainfall would also shew a certain persistence, and that each sea- 
son, and, in certain cases, two seasons in succession, would preserve much the 
same character in regard to the excess or deficiency of rainfall As far as 
observation hitherto has afforded the means of testing this presumption, this 
appears to be actually the case; the result being sometimes a succession of 
destruetive floods, at other times the failure of the late autumn crops over 
large areas, producing those famines for which India is disastrously noto- 
rious. 

Until about eight years ago there were no systematie records of meteo- 
rological phenomena in India, sufficiently general for instituting an enquiry 
into a question of this kind : and even up to last year, those that are trust- 
worthy and at the same time accessible, related only to about a third of the 
whole area of India. It is therefore for this portion only that evidence is 
at present forthcoming. But fortunately this includes the greater part of 
the area which is concerned with that branch of the monsoon that traverses 
the Bay of Bengal in the summer months; the remainder being chiefly 
watered either by the current which proceeds from the western coast; or, 
in the case of the Carnatie, by the Bay of Bengal current which is deflected 
towards that region in October and November. 

With such partial data as have hitherto been available, it is certainly 
not possible to establish definite laws of the relations between the quantity 
and distribution of the rainfall on the one hand, and local irregularities in 
the distribution of pressure on the other. To do this effectually will re- 
quire much more complete data than we at present possess; including a 
knowledge of the distribution of atmospheric pressure over the whole of 
India and the neighbouring seas;* and more perfect means of determining 
the absolute movement of the air,f its temperature and humidity, than are 
at present available. I shall therefore content myself in this place with 


* This, it is hoped, will be shewn for the first time in the Report on the Meteorology 
of India for 1875, by means of isobaric and wind-charts for each month of the year. 

t Steps have been taken to procure self-recording anemometers for this purpose, 
which will be erected at some 20 stations in addition to the three presidency capitals; 
which are already provided with them. 
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adducing evidence to shew that abnormal variations of relative pressure 
tend to be persistent ; and on the former head I shall only point out some 
observed coincidences, with the caution that no satisfactory discussion of 
this subject is practicable until the conditions are known over a very much 
wider area than that treated in the present paper, and that for a sufficiently 
long period. 

When the barometric traces of a number of stations in different parts 
of India are compared together, it appears that, after eliminating the regu- 
lar variation of the daily tides, they are all affected simultaneously or near- 
ly so by irregular fluctuations of very various duration (from one to many 
days), and that these are on the whole more intense at northerly than at 
southerly stations. The amount by which the pressure at any place for a 
given month or day deviates above or below its normal value for that period, 
will necessarily be affected by these irregular fluctuations as well as by 
those protracted anomalies of pressure with which I am now concerned. 
The most ready way of exhibiting the latter is to take the barometric differ- 
ence for the period in question of a pair of stations, not too distant from 
each other, and from this to deduct their normal or average difference for 
the corresponding period ; or, what comes to the same thing, to obtain the 
total barometric anomaly* for each of the pair separately, by deducting 
the corresponding normal values, and then to take the difference of these 
anomalies. This latter method will be followed in the tables illustrating this 
paper. If we find that as a general rule these final differences or, as I have 
termed them, relative anomalies preserve the same sign + or — and not in- 
frequently approximately similar values for many months together (the 
comparison being sufficiently extensive fairly to test the whole mass of the 
data), the proposition that abnormal variations of relative pressure tend to be 
protracted, may be considered as established. I must, however, remark by way 
of precaution, that the above method of proceeding does not completely 
eliminate the general irregular fluctuations. It would do so, only if all stations 
were equally affected by them ; but actually this is not the case. A simple 
inspection of the barometric curves (of which I have a series for several years) 
shews that, as a rule, these fluctuations are more intense, the higher the lati- 
tude ; and that, sometimes, stations in the interior seem to be more affected 
than those on the coast. Hence the further two stations are apart (especially 
in latitude), the less complete is the elimination. But for my present pur- 
pose this rough method will suffice. I now proceed to the facts. 

In 1868 an abnormal barometrie depression in the NW corner of the 
Bay of Bengal and in part of Orissa characterised the whole of the SW 

* By this term, I designate the amount by which the mean pressure at any station 


for a given day, month, or year, ranges above or below the corresponding average of 
many years. 
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monsoon, while in Lower Bengal the pressure was for the most part above 
the average. This is shewn in the tables for the year [see Appendix]; the 
first of which gives the mean total barometric anomaly for each month of 
Calcutta, Saugor Island, False Point, Cuttack, Chittagong, and Akyab, and 
the second the relative anomalies for certain pairs of stations selected so as 
best to illustrate the phenomenon in question. 

In this case, which indeed was the first that attracted my attention, 
the relative depression was remarkably intense, and bounded (on the land 
side at least) by a high gradient. The pressure in Bengal was unusually 
high and that at False Point abnormally low at the beginning of the year ; 
and this barometric difference was intensified in May, when, however, there 
was a prevalent high pressure much exceeding the average. In June, again, 
when the general pressure was below the average, the difference was less, 
and as between the neighbouring stations of Cuttack (50 miles from False 
Point) and Calcutta, almost disappeared ; reappearing, however, in July 
with a general excess of pressure, and becoming further intensified in 
August with a general and abnormal fall. In this last month the greatest 
difference was between Saugor Island and Calcutta (68 miles apart) ; amount- 
ing absolutely to not less than :103 inches on the mean pressures of the 
month. "There was no cyclone, notwithstanding that so great a barometrie 
gradient rarely occurs, even temporarily in India, except during the passage 
of a cyclone. The rainfall at Calcutta during the month was however very 
heavy, one half greater than at Saugor Island, and at Hooghly 30 miles 
further north it was nearly twice as great as at Caleutta. I shall recur to 
this subject in the sequel In the north-west of the Bay, the anomalous 
depression lasted until the end of the year ; but it was most intense during 
the south-west monsoon. The excessive rainfall was quite local, and occur- 
red, as we have seen, some distance to the north of the depression. In the 
N. W. Provinces the fall of the season was somewhat deficient. 

In 1869 the pressure was abnormally high at False Point and Cuttack 
(especially the former), relatively to the more southern part of the coast 
(Madras) on the one hand, and to Bengal, especially as represented by Ber- 
hampore on the other. It was abnormally low at Berhampore and also at 
Chittagong ; while at Akyab, relatively both to this place and Port Blair, 
and during the greater part of the monsoon, even to False Point, it was 
unusually high ; August being a temporary exception. In other words, 
there seems to have been an abnormal ridge of high pressure, extending - 
across the Bay from Akyab to False Point and Cuttack. In the Meteoro- 
logical Report for that year it is stated that * the rainfall was less than the 
average in Orissa, the Gangetic delta, and Aracan. Also in Eastern Bengal 
(except Sylhet and Cherrapunji), in Lower Assam, Sikkim, and parts of 
Behar. It was above the average at Soory and Berhampore, and over a 
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tract of country stretching between the Rajmahal hills and the Bhotan 
dwars, including Dinajpur, Rangpur and probably Julpigori and Buxa.” 
Hence it appears that the ridge of relatively high pressure, before adverted 
to, had the effect of diminishing the rainfall generally both in the region 
occupied by it and also to the north ; except where the abnormal depression 
at Berhampore and Chittagong tended to negative this effect and produce a 
local increase. Quoting again from the Report of the year, “it would 
appear that the area of greatest rainfall did not coincide with that of the 
barometric depression but was at 150 miles to the north-east of it. It was 
very restricted, and if the data can be trusted in detail would seem to be 
sharply defined." 

The local relative excess of pressure at False Point and Cuttack was 
maintained through the cold weather of 1869—70, and up to the end of the 
latter year; except at Cuttack, where it fell in December. The same was 
the case at Akyab, except temporarily in the month of May [see Tables]. 
Its total duration extended therefore over two entire years. At False Point, 
however, the barometer stood abnormally in excess of Akyab, during the 
earlier months of the year and also in August and December. The region 
of most persistent depression was about the Andamans,* and the relative 
depression at Chittagong, Berhampore, and Monghyr was maintained, though 
less intense than in the previous year. At Jubbulpore the pressure was 
abnormally high, relatively to Nagpur, during the hot weather ; but this rela- 
tion was reversed in August, and at the end of the year, the pressure at the 
latter station ranged greatly above that at the former. 

In the Bengal Report for this year it is stated that “In the Central 
Provinces, including Sambhalpur and the hilly country to the West of the 
Gangetic delta, the rainfall was higher than usual; while the Orissa coast 
tract and the Gangetic delta had less than the average, more especially along 
a line passing through False Point, Midnapur, and Burdwan”, that is to say 
under the lea of the high pressure region about False Point. “ The stations 
in Behar registered about the usual quantity ; in some cases much more ;" 
this being under the lea of the relative depression about Monghyr. “In 
Eastern Bengaland Arakan the rains were generally somewhat deficient, 
except at Sylhet and Noakhally" ; and it is observed that “some of these 
local irregularities appear to be very anomalous." 

I next come to the year 1871, one of unusually heavy rainfall in Ben- 
gal (except the Eastern districts and Lower Assam) and also in the NW 
Provinces and Central India. In this year, the pressure was abnormally low 
in the eastern part of the Bay about Akyab, in Orissa, and in Central India 
north of the Sátpúra range; as compared with Bengal, the Gangetic valley, 
and the tract to the South of the Sátpüras. On the west coast (the In- 


* In January a cyclone occurred in the extreme South of the Bay. 
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dian coast) of the Bay, especially about False Point, the pressure was still 
relatively high, so that the two areas of abnormally low pressure, viz. that 
on the East of the Bay and that of Orissa, were distinct and separated. 
The Akyab depression did not extend to Port Blair (Andamans), where the 
pressure was on the whole slightly in excess of the average. To shew these 
differences, in the Table for 1871 I have compared in the same manner as 
before, Akyab with Chittagong on the north and Port Blair on the south ; 
False Point with Vizagapatam, and this with Madras on the south and with 
Berhampore on the north ; also with Akyab on the east and Cuttack on 
the west; Cuttack with Berhampore, Monghyr, and Jubbulpore ; and Jub- 
bulpore with Benares on the north and Nagpore on the south. Also Ber- 
hampur with Monghyr and Chittagong. 

The general persistency of the relative baric anomalies of the season is 
well shewn in the table. But it exhibits some interruptions ; as for instance 
a sudden relative depression at False Point, Vizagapatam, and Cuttack in 
June, coinciding indeed with a general fall below the average, but most 
intense at those stations. The rainfall in this month was exceptionally 
heavy in the Gangetie delta, especially in the neighbourhood of Calcutta, 
where it was about twice as great as at Saugor Island; thus repeating the 
conditions already noticed in 1868. Another noticeable interruption is a 
rapid rise of pressure at Jubbulpore in October, which was partially felt at 
Nagpore and Benares, but not at all in Orissa ; while in Lower Bengal there 
was a fall of pressure. Fluctuations in the amounts of the relative anoma- 
lies, of less magnitude are indicated throughout, as might indeed be expect- 
ed ; but they are for the most part gradual and not such as to negative the 
general truth of the law of persistency. 

The next year, 1872, was one of light rainfall in Bengal generally (that 
of every month being below the average) ; but it was excessive in Orissa and 
Chutia Nagpore. It was also stormy in the Bay of Bengal, which was not 
the ease in 1871. In the N. Western and Central Provinces the rainfall 
was either about the average or somewhat above it ; this was chiefly due to 
the heavier fall of the later months of the monsoon. Both in the N. W. 
Provinces and Behar, the hot weather months with June and July were 
generally dry, and rain did not fall plentifully till August. The anomalous 
barometric depression in the neighbourhood of Akyab, and in Orissa as com- 
pared with stations to the North was greater than in 1871; but Akyab did 
not on the whole range abnormally below Port Blair, nor did Jubbulpore 
range unusually below Nagpore on the one hand and Benares on the other, 
as in the previous year; while an abnormal depression in the N. West of 
the Bay connected the Orissa and Akyab depressions, being greatest about 
False Point, or possibly in the neighbouring part of the Bay. To shew 
this distribution I give tables for the same stations as in the previous year, 
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with the addition of Agra, Jhansi, and Lucknow in the N. W. Provinces, 
these latter being chiefly for comparison with the corresponding data of 
1873, when there was an important barometric irregularity in the Upper 
Provinces. 

In the table the general persistency of the barie anomalies is clearly 
shewn, but there are three interruptions of some importance. In May with 
a general fall greater than the average, especially in Central India and 
False Point, Jhansi in the interior and Port Blair were exceptions, the fall 
there being slightly less than the average. Again, in June, when the pres- 
sure generally was considerably above the average, Orissa and Port Blair 
changed in the opposite direction. Lastly, in September, with an unusual 
rise of pressure every where, this was most intense at False Point and 
Jubbulpore, and was but little in excess of the average at Port Blair, Vizaga- 
patam, and Madras. 

I now come to the year 1873, the rainfall of which 1n most parts of 
Northern India was much below that even of the previous year, causing 
that deficiency of the crops in parts of Bengal and the N. W. Provinces 
which is still fresh in the recollection of all. The baric anomalies of the year 
were in some respects identical with those of 1872, having lasted through 
all the revolutions of the changing monsoons, but they were accompanied by 
others which made their appearance either in the latter part of that year or 
the earlier months of 1873, thus rendering the barometric distribution in 
the summer monsoon more anomalous than that of any year yet recorded. 

The anomalous depression in the Northern part of the Bay of Bengal 
and Orissa still continued : Akyab as compared with Chittagong and False 
Point as compared with Vizagapatam and Madras were lower even than in 
1872 : and the Orissa depression, relatively to Bengal and the Central Pro- 
vinces, was as great, in some cases greater than in the previous year. With 
regard to the south-east of the Bay, as represented by Port Blair, the 
Akyab depression was somewhat greater than in 1872, but the registers of a 
station, established during the year, in the Nicobars, seem to shew that to the 
south of the Andamans there existed a very considerable barometric depres- 
sion, which must have greatly influenced the strength of the monsoon in the 
Bay of Bengal, and. which was probably abnormal, though in the absence of 
earlier registers, this cannot be confidently asserted. 

In the upper part of the Ganges valley, in the province of Oude, a very 
unusual depression appeared in the later months of 1872 and lasted up to 
the close of the monsoon of 1873. These faets are sliewn in the tables for 
the year at the end of this paper. 

As in the previous years, the tables shew a E uu persistence of tho 
relative anomalies, with some interruptions, traceable to the unequal inci- 
dence of general temporary fluctuations. "Thus, in February, when tho 
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pressure generally became about normal after an unusual depression in 
January, the change affected the several stations very unequally, Orissa and 
the upper part of the N. W. Provinces being most affected, and Jubbulpore 
and Madras the least. In May, again, the pressure fell much less than usual 
as a general rule, but at Akyab the fall was of the almost normal amount ; 
while at Agra and Lucknow it was less than the average fall by nearly 
O'lineh. In June the fall of pressure was everywhere greater than the 
average, the excess being greatest at Agra and Lucknow, and least at Akyab, 
Madras, and Nagpore. Lastly, in August, with a general abnormal rise of 
pressure, Akyab, Chittagong, Berhampur, and Monghyr show the greatest 
excess, and Agra and Lucknow nearly as much, but the rise at Madras was 
not much greater than the average, and at Port Blair, Vizagapatam, and 
Nagpore about equal and of intermediate amount. 

In 1874 the pressure was abnormally low relatively to other places at 
at Akyab, False Point, and Cuttack, especially the last ; while it was highest 
at Berhampur and Chittagong. 

Agra and Lucknow (especially the last) shewed a low pressure as in 
the preceding year; but the depression was relatively less intense ; and 
Jhansi and Jubbulpore were relatively high, more especially the latter. 'The 
persistency of these differences was not less than in former years, as may be 
seen in the table for 1874; but I have not been able to trace out any such 
concurrence between these phenomena and the peculiarities of the rainfall 
as are exhibited in the reports and registers of certain previous years. 
The rainfall of 1874 was generally deficient im the western distriets of 
Bengal and also the more eastern districts and Arakan ; but above the 
average at Burdwan, Soory, Contai, and in the Rajshaye and Cooch Behar 
divisions.. In general, too, it was in excess in Behar, Chutia Nagpur, and 
Orissa. In the N. W. and Central Provinces also it was generally abun- 
dant; Jhansi, Ajmere, and Nagpore being, however, exceptions. In the ear- 
ler part of the monsoon, the rain was plentiful in the N. W. Provinces 
and scanty in Bengal. In September and October this relation was rever- 
sed. 

Lest the somewhat abstraet language I have employed in describing 
these phenomena should tend to obscure the physical facts to which the 
tables testify, it will be useful, before proceeding further, to recall to mind 
what these facts really are. Such expressions as normal and abnormal, how- 
ever convenient for describing the mental analysis of a phenomenon which 
results from the concurrent operation of a number of causes, have really 
reference only to our way of regarding it, and none whatever (of necessity) 
to the phenomenon itself.. The physical facts educed in the foregoing dis- 
cussion may be thus enunciated :—T hat amid the never ceasing 
changes of condition and place to which every 
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part of the atmosphere is subject, certain states 
tend to perpetuate or reproduce themselves in 
the same region, in such manner as to maintain 
a constant difference in the mean or average pres- 
sures ef two neighbouring regions; and that this 
tendency to a constant local difference is in cer- 
tain cases maintained throughout those great re- 
volutions of atmospheric density, composition, 
and movement which accompany the alternations 
of the monsoons. Nevertheless these states though protracted are 
not permanent, and disappear after a longer or shorter time. Sometimes 
suddenly, but more frequently by a graduated decrease. 

When this class of phenomena first attracted my attention, my first idea 
was, as would probably occur to most, that the instruments used for measur- 
ing the pressure had either become defective, or had been displaced from 
the vertical position or moved to a different elevation, without the fact having 
beenreported. accordingly had the instruments recompared and ascertained 
by careful enquiry whether any removal had taken place, but failed to ob- 
tain any explanation of the observed anomalies. Longer experience has 
shewn that two or more neighbouring stations, occasionally participate in 
the same condition of protracted excessive or deficient pressure ; and where 
stations exist intermediate in position between those at which extreme 
opposite eonditions prevail, the former continue to shew an intermediate 
eondition. I should add that, as far as regards Bengal, I have given the 
utmost care to ensure that all barometrie observations shall be rigorously 
comparable, and after a careful consideration of all the circumstances, I am 
able to see no reason to doubt the validity of the phenomena indicated by 
the registers.* 


* 'The most remarkable case of protracted differences of pressure, which are never- 
theless not permanent, is that shewn by False Point and Cuttack, as compared with 
the surrounding stations. The registers shew that after remaining abnormally low 
throughout the year 1868, the pressure rose at the beginning of 1869 and at False 
Point remained unusually high throughout the years 1869, 1870, and 1871. At the 
beginning of 1872 it again fell and remained relatively low during the two years 
following. Now at False Point the same instrument (a marine barometer of the 
Fitzroy pattern) was used continuously by the same observer, and, I am assured, 
in the same place, from the time when the station was originally established up 
to the end of 1872; it was then replaced by a marine barometer on the Kew .: 
principle, without any change in the general value of the readings. At Cuttack 
the original instrument was replaced towards the end of 1869, but the two were 
read simultaneously for a fortnight, and, after applying the corrections which had been 
previously determined in Calcutta, the readings were found to be identical. The second 
instrument was again replaced in December 1872 by a Casclla’s standard, which was 
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1f then, as I cannot but conclude, the distribution of pressure in India 
is subject to protracted local variations, which nevertheless are not perma- 
nent, it seems probable that we may find herein a clue to the explanation 
of those irregularities of the rainfall that have so important an influence 
on the welfare of the people ; and the connection between the two classes 
of phenomena must become a question of very high practical as well as 
scientific importance. 

I have already shewn reasons why this enquiry cannot be satisfactorily 
undertaken at present. For instance, the establishment of an observatory 
at the Nicobars in May 1873, brought to light the apparent existence of a 
remarkable barometrie depression in that neighbourhood, of which we 
should otherwise have remained in ignorance. What its extent may have 
been, we do not know, but its position is such that it must have been in- 
fluential in drawing aside a portion of the monsoon current which otherwise 
would pass up the Day towards Northern India. So long as we remain 
without information of the meteorological conditions in any part of the 
Indian monsoon area, we cannot be sure that the effects we witness in Nor- 
thern India may not have resulted from causes whose seat lies without our 
area. 

But although any comprehensive discussion of the subject is impossi- 
ble, I may point to some observed relations between barometric depression 
and rainfall which are, I think, too striking to be a fortuitous coincidence. 1 
refer more especially to the excessively heavy rainfall which occurred in the 
region of which the town of Hughli is the centre, in August 1868; when 
a very intense depression lay near Saugor Point (100 miles to the south) 
off the mouth of the Hughli. In the previous month of June, when the 
site of the minimum pressure was in the neighbourhood of False Point, the 
region of excessive rainfall lay about Balasore and Contai (100 miles to the 
north), and throughout the season, while the barometric depression held its 
place in the N. W. corner of the Bay, the excessive rainfall was restricted to 
the south-west corner of the Gangetic delta, although the fall was heavy 
over a considerable part of the delta. In Behar on the other hand, and in 


fixed in position by mysclf, and a second series of simultaneous readings for a month, 
gave, after due correction, the same results. The instrument had been moved to a differ- 
ent house, I believe in 1870 ; but a line of levels taken at my request by the Executive 
Engineer of the station shewcd that the two positions of the instrument were apprecia- 
„bly at the same level. The Saugor Island barometer which in 1868 shewed as great 
a fall below the usual pressure as that of False Point, has been compared three times, 
viz. when first supplied to the station, again by myself on the spot at the end of 1870, 
and lastly with a Casella’s standard supplied to the station in 1873. The results of 
these comparisons agreed accurately, and the instrument has always been ín the 
same position. 
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the N. W. Provinces, the rainfall of this year was deficient. I may here 
point to a parallelism between this case and that of the rainfall in cyclones, 
in which it appears, by the common consent of observers, that the greatest 
rainfall occurs in advance of the cyclone-centre. 

Now something similar to the above relation seems to be traceable in 
other cases when the depression is less intense and the effect more extensive. 
In 1873, although the fall was deficient in Bengal and the N. W. Provinces, 
it was not so in the Punjab nor about Roorkee and Agra, which lay to the 
west or north-west of the abnormal depression in Oude ; that is to say, be- 
yond the depression in the course followed by the vapour-bearing winds. It 
Was very copious also in Burmah, which lay beyond (to the north and north- 
east of) the Nicobar depression, the monsoon-current here being from the 
south west. In 1871, when there was an abnormal depression in the east 
of the Bay, in Orissa, and about Jubbulpore ; (how far this last may have 
extended east and west we do not know, in the absence of stations); the 
rainfall was abundant in the Gangetic valley and Bengal, as well as the 
Central Provinces. But on the other hand, we must not lose sight of the 
fact, that in 1872 and 1873, when the depression was as great or greater in 
the Bay of Bengal and Orissa, the rainfall in Bengal as in Northern India 
generally was light or very deficient. This fact warns us that we must not 
push too far the conclusions drawn from our present imperfect data. 


The mean or normal values adopted as standards in the following tables 
are those of all registers up to the end of 1874. The number of years it. 
each case is from 5 to 8. The table of these values is given at page 15 of 
the Meteorological Report for Bengal for the year 1874. 


1868. Table of total barometric Anomalies. 


Calcutta. |Sagar Id. False Pt.) Cuttack. Chis Akyab. 


gong. 
January, @eovoves ee ..0.....0 + *024 + ‘016 Ec :036 ET :013 => :003 e "032 
INTER, cocoonODODDOOUDHUE + ‘011 | — :089| —-:0483| — :*001| — :010, — :007 
INRA osons 000000 DOODOCG + :026| — :010| — ‘035|; + -004| + :002| + :005 
ISl  oo5000DDODO OO DUDOD + *008| — :032| — :0509| — *011| + :009| + :018 
MEN 00000000 000500 000706 + 7102| + 054 0| + :068|- + :045|-+ 072 
Uneme oon 0| — :043| — "044; — *002| + :035| + :047 
dal unoovoco ar + '035| — :020| —.:044| + *004| — ‘001! + 049 
August,...... 600000 D0DDQS — :020| — :128| — :085| — 088; — :067| — ‘013 
SECS, coocoo oe OODDUD |. 0| — *072| —-:072| — :*004| — *016, + :011 
October, os... .0 oo ooo es) + 0084 | — 7021) — 7013 | + :046] + :016| + :009 
November, ...... S DCN — *014| — :049| — :059| — -010| — :034| — *068 
li)ccembor 1000 oo + :0927| + :012| — :021| + :020| + 


$us — ‘004 


H. F. Blanford—On protracted Relative 


1868. Table of relative barometric Anomalies. 


[No. 1 


Sagar Id.|False Pt.| Cuttack | False Pt.|False Pt.|Akyab to 


to Cal- | to Cal- | to Cal- | to Cut- to Chitta- 
cutta. | cutta. | cutta. tack. | Akyab.| gong. 
January, sessssos sesoses. | — "008| — *060| — :037| — :023| — :004| — -029 
February, ...... ooo... ess] — 7050, — ‘054| — :012| — :042| — :036| + :003 
March, ...secssssesee »...] — "036001 | — :022| — -039| — “OAMI 
April, oc... ses sees] — 7040| — 067| — -019| — -048| — -077] + -009 
May, ccacsoes een severe! — "048 | 102 | — :039] — :063| — 072 
June eseese eee nene] — 7048] — *044| — -002| — -042| — -091] + “012 
July, .. ccce essere eese] — 7008] — :079| — -031| — -048| — -093 | 0080 
August, esee eese cesses] — 7108| — :065| — :068| + -003| — -072| + "054 
September, .... 20000000.) — 7072| — :072| — :004| — 068} — *083| + :027 
October, .....000 ccoo. | — "056 | 59047 | + -012| — -088| — :022] 9000 
November, ........ «| — 7085 | — :045| + :004| — :049| — :009| — :034 
December — '015| — :048| — :007 | — :041| — -017| — 008 
1869. Table of total barometric Anomalies. 
E 

Blas, | Akyab: | ones” | Madras. [Falso Pt. 

UAT UAL yeti ols DO UOS Y sons] + “101 — :032| — :003| + *088| + +060 
BE DUMATY, ese ess es. sosceess| + 048) — :007 | — ‘010| + :007 | + 2040 
Ma eese .| + 020] — :001| — -010| — -006| + -052 
Also anocooco noo ObOOUE ess s] + "0211 + 018} — *025 | — '005| + :040 
NIMM. Ven NS UP eus es] EL] + :072] + -045| — -010 E 
E o o odo OOO | — 7011| + :047| — "0351 — +0384] — 003 
WILLY, sccccves cece sone cenvcrcenecol A002) + :049| — *001 | — 019 AOS 
LAR ANO E secoeeee] + C010; — *018| — *067| — :013! + 058 
SIAM A scenes ee ssl + 006} + ‘011| — :'016| — *008| + 021 
OE oros OUO ODD EID eA .| — :003| + :009| + :016| — :012| + :014 
November, co... opero... on oro. »] + “015| — :068| — :034| — :009| + :048 
December... oooooocomm».roo.oscoo»o]| + 004) + *002| + :004| — :056| + -008 
[Berham-| Mon- Jubbul- 

Cuttack. pore. ghyr. Nagpore. pore. 

January, cece ssee eere oon ons] +-O52) +-"066| + 039] — *001| + *046 
February, aeeoea 00.090... ..o......] E *088| + 7016] + -001| — -045 | + 008 
HERA O cooo 000 oc + :039| — :018] + 013] — :049| — -020 
¿les o coooó0OQ AAA oo + '021| — :050 ? — :034| — "007 
Ni. nooo donota OB poco + 7019| — :005 F — :049| — :025 
dus 0000 anha TAE oc — '041! — :151| — :030| — 049) — °002 
JUVY, sees ovee eese messe cec cus LAOIS] — 058| + :006 | 5019 [ECN 
¿NA o ooo i OE, ER E E S 7010} + :046 
Beptember,.. ....0000 cess oen, | — "005| — :008| — :022| — :052| — *036 
October, .. aseo oros cece eee ere S] + 006] — 011} + :004| — :036| — 058 
November, .. osse esseccsccccesccsse| + O57] — 011) + :084| + -018m0 
DATAN oo bob O ERR TIDO Do 66 T :025 — *046 — *016 — *046 — *032 


1876. | Barometrie Anomalies. 39 
18€9. Table of relative barometric Anomalies. 

+ |Akyab toj|Akyab to/False Pt.|False Pt. False Pt.| Cuttack 

Port Chitta- | to Mad-| to Cut- | to Ber- to 
Blair. | gong. ras. tack. |hampore.| Jubbul- 

pore. 
== 

UAT Y, (reos ccvevsss] — “133 | — :029| + "022| + :008| + "004| + -006 
ES DUE e. err rrr o... — “055 |-+ :003| + O33) +. 002 | + 024 | .4 *080 
aaa | — “021 | + :009| + 058) + *013/ + 070) + 059 
a decos eo] — 0003 | + :043| + "045 |.+ :019| + -090| + *028 
EN Deere o | + “051 j + "027 | + 052] + -023| + 0471 -+ “Ode 
dune... eene eene | + "058 | + 082] + *081| + :038| + -148| — "039 
July, eee eene cono cocos? + "047 | + :050] + 038] + -004| +--077| + -004 
US sy scecssee seevesee| — "0231 + :054| + 045} +.:003| + -020| + :009 
September, ...... «on...» «| + 005] + :027| + 013| + :026| + -°0: + ‘031 
October, ....e e o... | + O12] — :007| + 7026] + 008| + -025| + 7064 
November, ....... | — "083 | — :034| + 057| + *011| + + 7054 
December, +... ...o.o....| — 002) — :002| + :064| — ‘017| + + :057 


Cuttack | Jubbul- |Berham- [Borham- gy, py, 

to Mon- | pore to a Mu ut 9 to 
hyr. |Nagpore Mes dnd Akyab. 

8 ghyr. gong. 
BED ccaresecesssvesvee| + 013) + 5047] 87017 | m 1069 || + 092 
ODIA eese nor osea | + °037| + O53; + 015) +-.:026| + *047 
a ase | + “0261 <ERO029 0811 — 008! E 
coL coco NE ano ECCO e e ? + :027 ? — :0251 + -022 
INGER, 0000 000090 0000000006 OA P + 024 ie — *050 | — :030 
June, 9596 8549242859598 wooo oset 0...0.... — ‘011 at "047 — ‘121 — ‘116 = *050 
di, oouo 000000 Von panas y 000000 + 7009| + :030| — :064| — :057| — :030 
JANEW cone ooro acio arao oa + 041| + 056| + 024) + :105/ + -071 
September, es senese eee tre Toc017| + :016| + *014| +.:008| — :006 
October, .. cese erro hm mc 002) — *022| — *015| — :027| + 005 
Novas E OU + '003| — :085| — '045| +-:083| + "116 
NiGcembep anejo esee hohen + :041| + "014| — :030, — :050| + :006 
1870. Table of total barometrie Anomalies. 
Port Chitta- Vizaga- 

Blair. Akyab. gong. Madras. patam. False Pt. 
January, "asm 9rÓ»Pb 67» S otet Ex :159 E Tad :072 — — —] ‘010 
E ooa aoa aea sisse 042 | — °015) — 0421] —* — + :029 
March, ..... o ............| — 0382) — "017 | — -050 — — + *017 
A sa ea so] — 024 | — *014| — ‘0381 — * — + 019 
May, AAA — 082 — ‘041 — *014 — ’ — | "044 
JUNE, e eese eee nanne | — 004) + 064| + :063| + -005| + :037.] .+ 068 
oS, coco o OE AA — :023 + :007| — -020| — -008| —.:019.| — -007 
TT tess 9093959 — 037 — ‘021 — °*023 — *007 — ‘009 + *008 
September, sses essees esse] — *019| + 7:026 | + 7014| + :001! — -:007| + :036 
October, .... csseesessee-| — 7006| + :028| — :004] + :007| + :004| + :028 
November, **9?35539» 93535 sees — 012 + *005 = "028 + "008 eM ‘017 + *001 
December, ..o.oo.o eere sosa] — 7069 | + 002} — :009| + :020| + :013| + -036 


40 H. F. Blantord—On protracted Relative [No. I, 
1870. Table of total barometric Anomalies. 
Berham-| Mon- | Jubbul-} 
Cuttack. pore. |' ghyr. pore. Nagpore. 
ISP NTC INTER cea — :033| — -063| — -028| — -085| — *056 
I'GIDIENNS coon pono e copas + 015] — :034| — :004} + -008, + ‘001 
WHEREIN, caooocoocoosuc cope Boa nods + 7019] — :027| — :003| + ‘039; + :004 
Eno EE sch +s o ce + 020] + :003| + :017| + :009| — :023 
WENA nocooo acoboaco ODDDODROO DO ovas — *052| — :065| — :066| + :013| — -027 
JAS qoooocoocuno sono ooo ORO eee} + :038| + :064| + :024] + :036| + :037 
OS — 021 | — -028! — -032| + -007) — MIS 
JUR ooononeoooo 10000000000 BESS + *016| — :019, — :003| — :037| + 006 
September, ........ B ..— 1 + 022| — :001| + :001| + :005| + :024 
Ordes: ootan cooogo O00, Dono p» + :006| — :011| — :015, — :034| — 003 
iN(Gvember,e ede « GEO NI DD bc — ‘013| — -018| — :024 | — :034| + :010 
ID SCENE, ooscnc.o0qQdgoDIOUODIU OD bc — *060, — :007| — :006| — :003| + :072 
1870. Table of relative barometric Anomalies. 
Akyab to Akyab to Vizaga- |False Pt. False Pt.|False Pt. 
Port Chitta- patam to|to Viza-| to Cut- | to Ber- 
Blair. | gong. | Madras. gapatam.| tack. |hampore. 
| 
Qnam. aug Do5odo obo] ? p — '015| + :088| + :023| + :053 
IAE 46.0 osc v eee ner + '027| + 027| — :018| + *081| + :014| + 7063 
March, AO dnd og + :015| + :083| + :001| + :038| — -002| + :044 
A ano oo co td one + ‘010; + :024 | O| + :084| — :'001| + :016 
INN, qoare tanoa PRO ans < | — *:009, — :027| + ‘012| + :001| + :008| + +021 
dme ccongotagogoGUD Qe c + 7068, + :001, + :032| + :081| + 030| + -004 
July, 00006000900 anes + :080| + :027, — "011! + ‘011! + '014| + :021 
AUIS TISG, cc cece sereas eree di + *'016| + :002| — :002| + :017| — :008| + :027 
September, .... eee + 045] + :012| — :008| + :043| + :014| + :037 
October, bn operon condos + 084} + :012| — :008| + :024| + :022| + -039 
November, ..... ees + 017} + 083} — 025) + *018,| + :014] + "019 
BESEmbES «25.05. ree + “071 ESPOLI — =007 | + :023| + :096 CERES 
a € IS 
| f 
Cuttack | Cuttack jPerham- |Berham-| yog. [False Pt. 
| pore to | pore to 
to Jub- |to Mon- Mon- | Chitta- | Pore to to 
| bulpore. ghyr. ghyr. | gong. Nagpore.| Akyab. 
2 rores eee eesseÉ] + OM | "035 | + *009] E ? 
rur. UNUS 4 CO07| + 7019| — 080] + :008| + -007| + -O44 
Ww, 100000 ODD UE — 020) + :022| — :024| + :0283| + :085| + :034 
EE V ve veuve. + “011| + :003| — :014| + :035| + :032| + :083 
NS ule. — -065| + 014| + :001| — -051| + :040| — -003 
loo CN D cece cess + -002| + :014| + :040| + :001| — -001| + -004 
July eerte nes — 028] OIL] + :004| — -008| + -023) E 
‘August, .seccscccseces sss. + 7058 | + “019| — -016| + -004| — -043| ¡ANOS 
September, «erreurs + “017| + 021] — -002| — -015 | — 31019 EA 
(Arno oooooo0 DOUODUNO 2o + 1040] + :021| + :004| — -007| — 031 0 
INNES, eee E *021| + :011¡ + :006| + °010} — :044] — :004 
December, ..oooo eee «eee! — 063] — "064 | — 7001, + -002) — :075] + 084 


A o liliis 
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1871. Table of total barometric Anomalies. 


Port Chitta- Vizaga- 
Blair, | Akyab. Eo. Madras. patam, False Pt. 


AENA ONSE S — '021¡ — :044| — ‘036 | — :014¡ + :004 0 

PATER es essa see ee ie — :010| — *018| — :029| — :016| — '011| — :004 
March, ...... ` E + :009| + :013| + :013| + :012| + :011 
al) aona ? + 012] + -015| + :016| + -007| + -024 
oo ee ? — 007} + :002| + :023| + -014| + -021 
VEA o00 cao a 6o ej + OC080] — :033| — :026| — :002| — -031| — :018 
ili, vo000000 DA + '016| — :010| — *015]| + *005| — :'002| + :012 
BD erre] + :022| — -003| + :012| + :011] + 021) + 026 
Scala E + '001| — :010| + :014| — :007| — :021| + '010 
Dacia o + 001| — :022| — ‘015] + :015| + *015| + :016 
BGMEDTDET oa sce ocn eens + :006| — :007| — :005| — -011, — :002| + °013 
December, ...... DIEN ee + '023| + :026,| + °035] + :018| + :008| + :046 


Cuttack, Perham- | Mon- Jubbul- nan 
pore. ghyr. pore. 


— € 


January, secseecsessseees| — 7035 | — :033| — -030 | + -001| + 7059 | — -018 
February, ...........o.o..[ — 7028 | — +041 | — :038| — -029| + :006 | — -030 
March, +......o. essees seee) — 003} — 012) + :009| — *005| + +028} — :013 
"April sence secees e+000| — O04! + O11] + -020| + *003| + :014| + ‘O12 
Maeso a aja o] m OLO'|] + 038} + “048 + 006] + :066 || + Ot 
divi, GooocgoOU DOLO On 1 — '044| — ‘011} — :005| — :046| — *011| — :008 
cot, aoee ¿E — *011| — :007| + :008| — :016| + :026| + -010 
ANTE 0000 900000 DUDO DOE «| + '010| — '011| + :018| — :005| + :029/ + :029 
September, ..............| — 034] — :022, — :006| — :060| — :008| — :030 
October, ees seececee sees) — "031 | — 1029) — "022 + -023 | + 017] — :012 
November, ..ccosee oo... — 045| — :042| — :035| — :032 | — :043| — :021 
December,  <s..c050+-..-.| — 014] + 015] + D — '018| — :'013| + ‘016 


1871. Table of relative barometric Anomalies. 


False pt False Pt.'False Pt. 


Akyab tolAkyab to} Vizaga- 


Port Chitta- |patam to) to Viza-| to Cut- | to Ber- 

Blair. | gong. | Madras. [gapatam.| tack. |hampore. 
January, ..o..oooo mom... ..| — 023} — 008| + :018| — :004| + :035] + 033 
February, ..... eee sseeeees| — 008] + 7Oll| + :005| + :007| + :024| + :037 
RUIN, coocoODUDOU DUET P — :005| — '001| — :001| + :014| + :023 
Lal cies o 00000000 aL ? — :'003| — 009} + :017| + :028| + ‘013 
loco rc o ? — '009| — :009| + :007| + :0831| — :017 
Tuure oo 000000 TON NOE — :063| — :007| — :029| + *013| + :026| — :007 
AK casco 00990 — :026, + 005| — :007, + "014| + :023| + :019 
August,..... eer ....| — 025}; — 015) + 010) + :005| + °016| + :037 
September, . tees — O11) — :024! — :014| + :031| + :044| + :032 
October, .. ee nsns — 023] — +006 Ol + :001| + ‘047| + :045 
November, ..............| — '013| — :002| + :009| + :015| + :058| + :055 
December, sses sses ........] + '003| — 009| — ‘010| + :038| + 060] + ‘0831 
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1871. Table of relative barometric Anomalies. 
lr ee 


False Pt! Cuttack | Cuttack [Berkam- 22220 | Ta 


to to  Jub-|to Mon- | to Mon- Lais pore to | pore to 
Akyab. | bulpore.| ghyr. | ghyr. cant Nagpore.|Benares. 
g. 
January, .....»...| + 00441 — 7:036 | — *005| — *003| + :003| — :'058| + -019 
February,....... 4| + ‘014{ + :001| + :010| — :003| — :012| — :085| + ‘O11 
March, .......... + '002| + :002| — :012| — :021| — :025| — 033] + :008 
April, . ees | + "012| — :007| — 024] — :009| — :004, — :011| — :008 
May, «.......o....| + 028} — '016| — :058| — *010| + :036| — :060| — -035 
June, a.m ......| + "015| + *002} — :039| — :006| + :015| — :085| — :038 
July, .. essees] + "022| + :005* — :019! — 015! + *008| — :042| — :026 
August, ........] + "029| + 015) —.008 | — :029 | — :023 | — ‘034| — :034 
September, ......| + '020| + :026| — .028| — :016| — :036 | — :052| — :030 
October, ........| + "038| — '056| — .009| — :007| — :014 | + :006| + :035 
November, ...... + :020| — *013| — .010| — :007 | — :'037 | + 011] — '011 
December, ..... .| + :020| + :'004| — .035| — :006| — :020| — :005| — 034 
1872. Table of total barometric Anomalies. 

Port i Chitta-| Mad- | Vizaga- Berham- 

Blair. Akyab. | gong. ras. patam. False Pi. Cuttack, pore. 

I 

January, ......|+ 028) + "014 | + 7027 -- 7018. + 035) + 015 | — :022| + -028 
February, ....j;+ “011; + °029/+4 *033|-F -008; + :016| — :004| — :013| + 029 
MEROS Door + 022 + :002|-- :007| + *008| — :005| — :030| — :026| — :008 
April, uecves — 016| — -023 |— -001| + -008 0| — -011| — *001| + -012 
May, ...... ....)—"007| — 7019 | + -002|— :016| — -006| — -031| — O11 + -015 
June, ........|— 019] — *003| + :026|+ "010| + -010| — -041| — -036 | + O47 
July, ........|— 012, — :0081 + 025 *005| + :013| — -020) — -018 + -038 
August, ....., —'026| — :026 |— '005/—:018| — :030| — -050| — :040| — *011 
September, ....|— 011] — '011|+ -040,+ *006| + *016| + -023] + 020, + -039 
October, ......|— 024} — *010 |4- -002/— 008! — :011| — :019| — :032| + -012 
November, ....|—'038| — “045 | — :038|—:039| — :029| — -041| — -045 | — -016 
December, ....|—*024| — :059 |— :046|— -034| — -041 | — -052| — -065| — -041 


j—————————————— OM 


E. y Nagpore.|Benares., Jhansi. | Agra. p 
January, sses sse.) + "027| + :006| —:001 | + :018 | — 015 | + 7017 | + -014 
February, ......| + '024| + :021| —:003 | + :018 | —:018 | —:004 | + :027 
March, sesse ....| — 008| + :006| + :007 | —:005 | + :017 | —:012 | + -005 
April, ..........| + "001| + -014| +-019 | + -012 | —-001 | —-022 | + -011 
o ven + -:002| —- -020| + -001 | —-001 | + -011 | —-026 | + -015 
June, ...oeocoo.o.| + 7024] + :009| + :010 | + :020 | + :033 | —-001 | + :032 
July, esseere se| + 022| + O01] 4-010 | + -012 | +-036 | + -002 ERR 
August, ........| — '016| — :032| —038 | —:021 | —:016 | —:023 | —:024 
September, ......| + :038| + 040] + "024 | + :040 | + :042 | + -033 ? 
October, ........| + '008¡ + :018| + 091 | + :006 | —:024 | + :002 ? 
November, ......| — :022| — ‘019} —-031 | —:017 | — 047 | —-039 P 
December, ......| — *035| — *025| —'048 | —:040 | — ‘088 | —:052 | — :054 
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1872. Table of relative barometric Anomalies. 


Akyab| Viza- 


43 


False pte Pt.|False Pt.| Cuttack 


Akyab ¡False Pt. 
o Por, io, o patam | to Viza- | Pi fO| to Ber-| to [to Jub- 
Blair. gong | Madras. gapatam | tack. hampore.| Akyab. | bulpore. 
January, ...... + 022 | — 020 |+*037| —-013 | + -001 | — 028 
February, ....|+:009|—013| + -008 | — -020 |+-009| —-033 | — -024 | — -034 
March, ........]—020|—005 | — 0138 | —:025 |—004| — 022 | —:032 | — 032 
April ........|—007 | —022| — ‘008 | — ‘011 '—010| —:023 | + :012 | — '015 
May, ........|—'012|— 021! + -010 | — 025 |—020| —:046 | —'012 | + ‘009 
June, ........| -- "016 |— 029 O | — 051 |—:0051 —088 | —:038 | — 045 
July, ........|--:004 —:033 | + ‘008 | —-033 |—:002| — 053 1! — 012 | —-019 
AUSUS, ees O |—021 | — 012 | —:020 |—010| —':039 | —024 , — :008 
September, ....| +022 |—029| + '010 | + :007 |4:008| —:016 | + ‘012 | —:020 
October, ......|+"014|—'012| —-003 | —-008 |+-"013| —-031 | —-009 | —-050 
November, ....|—:007 — 007 | + *010 | —-012 |+:004| —-025 | + :004 | — '026 
December, ....|—:035 |— 013 | — 007 | — ‘011 |+-013| — ‘011 | + ‘007 | — 040 
Cuttack | Cuttack Beraam Pana- Jubbul- | Jubbul- 
to Bare |io Mon-| PO EE E pore to | pore to 
hampore.| ghyr Mor Nagpore.| Benares 
HUBS Lr ghyr. gong. 2 ¿ 
January, ............ cess) —'050 | —:049 | + :001 | + :'001 | + *007 | — ‘012 
ooo eses — :042 | —:03 + :005 | —:004 | + :024 | + :003 
de E eese] — O18 | — :018 0| —:015 | —:001 | + ‘O11 
A — 013 | —:002 | + O11 | + :011 | —-005 | + :002 
Wer ooa N 026 —-013 |_+ OI "0219 E 01H 
June, *90959»392948 as55225 c*602422»^»9* ae — 0838 — *060 + "023 + ‘021 — ‘001 — '011 
ls saon —°051 | —'040 | + *011 | + :008 | —:009 | — ‘O11 
August, .. como... cess ....| — O29 | —:024 | + 005 | —-006 | + 006 | — -011 
September, enn nes co. ..| —'019 | —:018 | + *001 | —:001 | + 016 | 0 
Ebor ooon ...........-| — “044 | — ‘040 | + 004 | + 010 | + :017 | + :012 
November, ............«..| — ‘029 | — 023 | + 006 | + 012 | + 012 | — :002 
December, ........ ccoo... | — O24 | —:030 | + 006 | + 005 | + 023 | + ‘015 
Jubbul- | Jubbul- Luckie Lucknow 
pore to | pore to to. ATA 
Jhansi. | Agra 874.) Jhansi. 
January, «e en n + O21 | — ‘O11 | — 008 | + :029 
February, |... e o... ......| + O39 | + 7025 | + 031 | + 045 
IVECO AOODOQQ NEN 2| —'011 | + ‘018 | + 017 | —:012 
cl Vv... + ‘015 | + :086 | + 088 | + :012 
May, a.c.oooomo sees veeneese| —"081 | + 006 | + 041 | + -004 
co ooo o] 024 | + ‘010 | + 033 | — -001 
Valiy, 00900000 IA sess) — “OBS 0| + 029 | —-006 
AMET 900000000 DO NE —'016 | —:009 | — 001 ; —-:006 
September, 2.,,..........] — ‘O02 | + :007 ? ED 
cbr E3049 | + -016 ? 3 
iNOvember esee. + 2028 | + :020 ? 2 
ive ere ooo ob OD T REESE i 013 | + :027 | —:002 | —:016 


H. F. Blanford—On protracted Relative 


1873. Table of total barometric Anomalies. 


Port Chitta- | Mad- | Vizaga- Cut- |Berham- 
Blair. DLL gong. | ras. Ges False Pt. tack. | pore. 
January, ......|—010| —-051 | — ‘026 a ‘005; —:008 | —°052 |—'061| — -045 
February, «....|—"019| —'011 | + ‘004 |+ :'005| + *020 | —-004 |— °006} — -004 
March, ........|+°002| —-002 | + 0382 |+ :016| + 020 | —°013 |— 004| + Oli 
April, ........|— 008, —-:025 | + O10 |— E — ‘025 | — 045 |—'029| — °016 
May, ...1 +7020} — -015 | + 035 ¡+ :037| + -053 | :009 ¡+ :021| + 041 
June, ........|—030| —058 | —:023 |—-010) —-:035 ¡ —059 |— 066| — :031 
July, +... ..../|—023| — :063 | — 033 |— :003| —:007 | —':073 |—-076| — :054 
August, ......1—'003| + -014 | + "056 |+ -008| + 021 | —-003 |—-005] + -038 
September, ....]+"001| —-018 | + 020 |+ -024| + -008 | —-025 |— -040| — -017 
October, ......|—012| —:005 | + -028 ¡—:006; + "017 | + :004 |— *021| + ‘018 
November, ....| +022] + "028 | + :056 |+ :033| + :043 | + :030 |+ :004 + -042 
December, ....|+'031 O | + 016 |+ :005| —*008 | — ‘009 |— 030| + :009 
en owe Nagpore.| Benares. Jhansi. | Agra B 
January, +........| — '038| — :007 | — :024 | — :049| — :053| — '068| — -061 
February, ........ 0 + :005| — :011| — :001| + :005| — :017| — -011 
March, ...... eese] + '013| + 7:006, + :004| — :012| + :012| — :028| — :011 
April, ..........] — 080; — :019| — :006| — :038| — 021 | — :057| — :056 
MEJO ore Sd «| + 7:028, + :028| + 048! + :088| + :049| + :044| + -040 
June, conte nnns | — 050] — 0384} — 011} — :053| — :018| — :059|:— -076 
July, ....... e....| — 056) — 026 —091| — -049| — -019 | — 047 AROS 
August, su... + 7029| + :024| + 7010 ? + '035| + :023| + :009 
September, ..... .| — 021 | 0 + :009 ? — ‘O11, — :015| — :087 
October. seses e| + ‘011| + :033| + :027 P + 026) + 017| + 012 
November ...... + °085| + 040| + -022 ? + 7048| + :083| + :028 
December, ......| — '008| + :022| + :002 ? + :005| — :0083| — ‘O11 
| 
1873. Table of relative barometric Anomalies. 
et) 
Akyab to|Akyab to} Vizaga- [False Pt.|False Pt. False Pt, 
Port Chitta- |patam to| to Viza-| to Cut- | to Ber- 
Blair. | gong. | Madras. |gapatam.} tack. |hampore. 
January, CHO DATO oO OOO ae ‘041 FF :025 =$ 003 biza 044 =P *009 = “007 
IBGDEUATY, sesa areoso cies + « + :008| — :015| + :015| — :024| + -002 0 
March, wesc 0.0. .....0.. ....| — *004| — :034| + 004] — -033| — -009 | — -094 
¿pull conon cono paca ERE — 020] — :085| — *007 | — :020) — -016| — -029 
May, 000000 coorssrs coco. o] — "035 | == 5050 | — :016 | — 044| — -012 9059 
June, eussosvo eee sees) — "028| — -035| — :025| — :024 | + :007| — :028 
July, c.oommorosorooo.o....| — "0401 — :030] — -004| — 064! + 003 — -019 
August... eevee eee] + "017 | — 042) + -013| — :024| + :002| — :041 
September, +..............| — 7*019| — :038| — :016| — :033| + 015 — -008 
October, ...... ........] + 007] =*033] + :023| — -013| + “ODM 
November, eeesee seeseece us *006 => :028 + ‘010 = :013 ST ‘026 mM 012 
December, seses o... ......| — 7031| — :016| — :013| — -001 + 021; — :018 
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1876. Barometric Anomalies. 45 


1873. Table of relative barometric Anomalies. 


Cuttack Berham- Berham- 

KREIS [toa | Pore | pone to 

Akyab. Jubbul- |; ampore. ghyr. Mon- | Chitta- 

pore. P ghyr. gong. 

i | 

January, Grano ne 0989523990999 — *001 — *054 —— doe E0093 c qu => '019 
February, ESO. euseueg evae + ‘007 EX ‘O11 — “002 — ‘006 a “004 — ‘008 
NEM] — “011 | — 010) — O15] 017) — :002| — 021 
RUD ree eese eere] — °020/ — -010] — -013| + -001| + -014| — -026 
May, TIAS T :024 — *007 X102 () E007 + ‘0138 + “006 
E Serre] — 001 | — :032 | = -085| — :016| + -019| — -008 
duly, r...oo sasesese trt — *010, — *050 | — -022| — :020,; + :002| — 021 
August, eesse eene eee] — “017 | — 7029 | — :043| — -034| + -009 | — -018 
EE e. == O07) — "040 | — 023 019) + *004| — O37 
GaTe sai.+.-..-..----| + “009| — °054| — 039) — -032| + -007| — ‘O10 
November, ...seesseeeees + :002, — :086| — :088 | — '031| + +007) — :014 
December, ... eese mom... »- — *:009| — :052| — :039 | — :022) + :017| — :007 


pore to | pore to | pore to | pore to 


Nagpore.| benares. Jhansi. | Agra. to Agra. 


Jhansi. 


Jubbul- | Jubbul- | Jubbul- | Jubbul- memes Lucknow 


January, .. nn nnn + OCOl7| + :042| + :046| + :061| + :007| — :008 
February, ..... . + :016, + :006 0 + :022| + :006| — :016 
Jl nero ODDO s....| + '002| + *018| — 006| + :034| + °017| — ‘023 
lo) Seer wa secees| — 013] + :019| + :002| + :038| + :001] — 035 
May, «eee cree voces o oO0800t — :020| — :010; — :021| + 016| — ':004| — ‘009 
Dies 090000 000€ 00BgOmaDQoG — :023| + :019| — :'016| + :025| — '017| — :058 
EM eere 005 | + 0231 O | + C021 | — "018. — “046 
August, «esee voce cues e| + :014 P — 011| + :001| — ':014 | — :026 
ET a cesses oo.» — -009 ? + O11) + 016 | — -022) — -026 
October, ........ coo...» «| + :006 ? + '007 | + :016| — :005| — ‘014 
INIOYember, «s vsus sra nonet + 018 ? — *008 | + :007| — :006| — :015 
December, asss er nees sese + "020 P + 017| + :025| — :008| — :016 


1874. Table of total barometric Anomalies. 


Port Akyab. Chitta- | Mad- | Vizaga- Roles DE Cut- |Berham- 


Blair. gong. | ras. | patam. tack. | pore. 
January, ......|+ "062| + :037 | + *060|+ :047| + °065| + :037|+ :'010| + *041 
February, ....|+ °013| + -030| + :055|+ -016| + *029| + -O11|—-004| + :021 
March, ........|— 010) — :016| + *022|—-:019| — :004| — *027 |—-028] — :012 
April, sas... |+ 025) + :028| + :052|+ :030| + :024| — +004 |—:008| + ‘015 
May, ..-..-.-|— 002; — :083 | — ‘004 |— :032| — "014 | — +057 |.—:049| — :046 
June, sses... |+ 7002, + *014 | + :055|+ :0229 + 011| + :001¡—006| + :069 
July, ........|— 004! + 7005 | + 7:049 |-- "001| + :016| + ‘005 |—-008] + :069 
August, ......|-4- '013| — :009| + :010|-- :008| — :001| — :032 |— 048] — :005 
September, ....|—'008| + :007| + ‘035 — *026| + '006| + *015 |— '014| + ‘017 
October, ......|-- *004| — *015 | — :005 |—:022, — :024 | — '041,— '075| — *026 
November, ....|—'018| + '007| + :015|+ '011| + :005| — :003 |—:027| + :022 
December, ....|— :040| + :002| + °026/+ :016| + ':027| + ‘021 ici + 031 
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1874. Table of total barometric Anomalies. 


Luck- 
Agra. E. 
+ *010| — :001 
— '008| — :020 
— 042) — '055 
— 002} — -014 
— +056} — ‘089 
+ 023) + *021 
+ '015| + ‘021 
— ‘018! — :022 
— 012) — *011 
— 043] — ‘0381 
— 0081 + :002 
+ :008| — °002 


False Pt.|False Pt. 
to Cut- | to Ber- 
tack. |hampore. 


+ 027| — :004 
*oc015, — :010 
+ :001| — :015 
— ‘001; — :019 
— 012| — ‘011 
+ '007| — *068 
+ 013| — :064 
+ -O11| — +027 
+ 0029 | — :002 
+ '034]| — *015 
+ "024 (30239 
+ :027| — :010 


Berham- |Berham- 


Bm Nee Nagpore.| Benares.| Jhansi. 
January, sesso.) + 7032. + 039} + 025| + :002| + :030 
February,........| + 015| — ‘015} — :004| — :009 | — :009 
March, ..........| — 7021, — '028| + :007| — :026| — ‘020 
April, ..........| — 005| — :002| + *0830| — :022| + :016 
May, ero. o... ena] ~~ ‘080 ? — :033 nm "094 TE *028 
June, ...... s.) + 7036| + 040) + :023| + -020! + +032 
dws noacoond x + *048| + :022| + :016| + :019| + :035 
August, ........| — '010| + :004| + 003 P — :008 
September, ......| + 'Oló| + :053| + :006 P + ‘010 
October, ........| — :023| + ‘011| — ‘018 P — 018 
November, ......| + :024| + :039| + :025 P + *016 

December, ......| + '023| + :058| + :032 D 2 
1874. Table of relative barometric Anomalies. 

Akyab aan. to} Vizaga- |False Pt. 
Port | Chitta- ¡patam to} to Viza- 
Blair. gong. | Madras. |zapatam. 
January, 0000101100 ossee eS "025 — :023 + :018 =—= :028 
iP lrat E awvendo sagres creses + :027| — :025| + :'018| — :018 
Mid ODO OOOO ne — :006| — '038| + :015, — :023 
April, PM — :002| — -029| — -006 | — -028 
AUGUE 0 OOOO DO OOO. — '031| — :029 | + *018| — 043 
d'erns5cooODDDLNODOD Ono: + :'012| — *041| — -011/ — :010 
AMA OOOO . . + :009| — *044| + :015| — ‘O11 
JPG OOOO DOE — :022| — :019| — :009| — :031 
September, +... eee + -015| — :028| + :032| + -009 
October, an : — *019| — :'010| — :002| — ‘017 
November, OOUDOUE aont + :025, — :008, — :006 | — ‘008 
December,.... «esee ceseco] + 042| — 1024 | + 7011| + 006 
False Pt.| Cuttack | Cuttack | Cuttack 
to to Jub-| to Ber- | to Mon- 

Akyab. | bulpore. hampore.| ghyr. 
danuary, (*69959586€28059292593*92598 0 — °029 — :031 — ‘022 
«Bebrnary,.« ese» eee sore rs — 019} + :'011| — :025| — -019 
E Luces] — SOs UNE — -016| — -007 
Ús ccoo co sesse] — 027E 00N —— -018| + 002 
MERA 00 000000 DODO CO senses] — “O21 P — 003} + ‘031 
TUG, cine csescecscecncss.| — “OL A — 075 | — -042 
UU, ooo DOE 000000€ 0 — :080| — :077| — 056 
ZA TIHOTIEBOODDORIODDEDODOEE — ‘023 — qui — *088 — *083 
September, ........... s] + 7008, — *068| — :031/ — ‘029 
October, Pett se 2422592993944 > :026 mm :086 xa *049 er :052 
November, +. ..oo...o.o..| — 010) — :066| — :049| — :051 
December, sses 2. ese e| + 019] — *064| — 037 | — 029 


pore to | pore to 
Mon- | Chitta- 
ghyr. | gong. 

+ :009| — 019 
+ :006, — :034 
+ 7009; — 033 
+ :020| — :037 
+ 7084, — -042 
+ :083| + “014 
+ :021| + :020 
+ '005| — :015 
+ :002| — :018 
— :008| — ‘021 
— :002| + 007 
+ 008} + :005 
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1874. Table of relative barometric Anomalies. 


Jubbul- | Jubbul- | Jubbul- | Jubbul- ime Lucknow 

pore to | pore to | pore to | pore to a eee o 

Nagpore.| Benares.| Jhansi. | Agra. 8T^- | Jhansi. 
January, eee eer eres voeee| + C014 | + :037| + 009] + 7029 | — *011| — :081 
«Bebrüary, vervecsccerseres — '011| — :006| — :006| — :007, — '012| — *011 
March, ..oooooooo oo eesse] — 085} — 002} — :008| + 7014 | — -013| — :035 
Cis UON ONIETETIIEE — :032| + :020| — :018 0 — :012| — :030 
EN Le ? ? ? 2 — -033| 008 
TES co AAA + :017| + :020| + :008| + :017| — :002| — ‘O11 
ls oro AS + :006| + :003| — :013| + :007| + :006| — -014 
AE OOO + -001 ? + :012| + :022| — :004| — :014 
CEEDED, eco ooo + :047 p + 043| + '065| + :001| — -021 
DELE A + °029 P + *099| + 054| + :012| — -013 
Mücyember  .... rn nnn + :014 ? + 013| + 042) + :005| — :014 
Ovens S eels css on EE EIE + :026 P ? + :055, — :005 ? 


IV.— Description of a new Species of Phasmide.— 
By James Woop-MasoN. 


(Recd, April 20th ;—Read May 8rd, 1876.) 
(With Plate XT). 


LONCHODES VERRUCIFER. 


3 9. Head armed between the middle of the eyes with two for- 
wardly eurved conical horns, connected by a slight transverse elevation, and 
with the hinder margin divided by notches into four or five tubercles, 
Antenne long and setaceous. Mesosternum longitudinally carinate. The 
upper surface of thorax and abdomen traversed by a fine raised longitudinal 
line, sharper and finer in the female. The mesothorax moderately dilated 
at the insertion of the legs. Legs weak ; all the femora have two minute 
spinules placed close together in the same straight line near the apex below, 
and the four posterior ones slightly widen from the proximal to the distal 
end, but neither pair is thickened; upper edge of the tibiz and the first 
tarsal joint of fore-legs elevated into a sharp foliaceous crest, these parts 
being simple in the rest of the legs. 

3. Body quite smooth. The abdomen is uniform in width or tapers 
to an almost imperceptible extent from its base to the apex of the 6th 
segment ; the 7th dorsal segment is dilated, the 8th, which is slightly swollen, 
narrowed, from base to apex, both are obtusely carinate ; the strongly carinate 
basal half of the 9th is divided by a linear slit into two parts connected by 


